In order to assess the performance of nurses, 60 procedures involved in the management of malaria patients were observed and evaluated. Additionally, exit interviews were conducted with 60 malaria patients or caretakers upon leaving the health facilities. Results: Of the 60 procedures observed, only 4 satisfied the standard established in the national guideline for treatment and diagnosis of malaria. The proportions of the interviewed patients who were able to correctly provide information were: 83.7-88% on home treatment topics; 6.1-33.3% on follow-up after treatment; and 48.3% on preventive measures on malaria. Conclusion: The nurses do not satisfy the required standard in the management of malaria patients. The weak areas identified by the study are the quinine IV administration and health education provided to patients. Conducting a training programme for nurses and the provision of working aids, such as a dosage table and a wall chart, are recommended. Furthermore, in order to alleviate incorrect dosage in intravenous quinine administration associated with dosage calculation, the possibility of adopting treatment drugs that can be administered by other dosage routes could be explored.
Background
In the management of malaria patients, nurses play significant roles. In Tanzania, they are largely responsible for preparing intramuscular and intravenous quinine preparations for severe malaria patients, and for dispensing anti-malarials to outpatients as well as admitted patients upon discharge. There have been studies that focused on the performance of health workers, including nurses, based on the Integrated Management of Childhood Illnesses (IMCI) guidelines with particular focuses on the structural factors and the process indicators [1, 2] . Another study assessed the nurses' knowledge and attitude about malaria, the treatment drug and the intermittent preventive treatment (IPT) [3] . However, nothing has been documented so far on an attempt to assess nurses' performance in the administration procedures of the injectable anti-malarials and health education provided to patients with malaria.
The new guidelines of the Tanzanian government for the treatment and diagnosis of malaria adopted in 2006 recommends a combination therapy of Artemether-Lumefantrine (ALu) as the first-line therapy for uncomplicated malaria, and quinine as the second-line drug [4, 5] . On the other hand, the drug of choice for the treatment of severe malaria remains injectable quinine, preferably given by intravenous infusion. Intramuscular quinine is also administered as pre-referral treatment for severe malaria at dispensary level.
The overall objective of this study was to identify the current status of the nurses' performance in the management of malaria patients, and thus provide baseline data for designing training interventions. It was conducted in 2006, just before the new guidelines were adopted.
Methods

Study area and population
The study was conducted in four districts-two urban districts (Tanga City and Arusha Municipal) and two rural districts (Shinyanga District and Dodoma District). In total, 19 health facilities including 4 regional hospitals and 15 health centres were visited by the study team. The study population was enrolled and registered nurses currently engaged in management of either outpatients or inpatients with malaria.
Sampling procedure
The convenient sampling method was used to select nurses and patients. That is, all the nurses and patients who were available during particular days of the study team's visit to the facilities were asked to participate in the study.
Data collection
Performance observations. The practice of the nurses in the management of malaria patients was observed at 14 health facilities in the four study districts and evaluated by experienced non-participant observers. The procedures observed included: (i) quinine intramuscular administration to patients admitted with severe malaria; (ii) quinine intravenous administration to patients; (iii) health education to outpatients at the dispensing counter; and (iv) health education to inpatients with severe malaria upon discharge. A total of 60 procedures were observed (6 quinine IM; 20 quinine IV; 27 health education to outpatients; and 7 health education to inpatients) and assessed in accordance with the national guideline.
Exit interviews. Exit interviews were conducted at 19 health facilities in the four study districts, with a total of 60 malaria patients (or caretakers) including 23 inpatients and 31 outpatients upon leaving health facilities, and 6 pregnant women at antenatal clinics. The interviews were conducted based on a questionnaire containing six question items. Answers provided by patients/caretakers were analysed in accordance with the national guideline.
Results
Performance observations
Out of the 60 procedures observed, only 4 (6.7%) satisfied the required standard, and the remaining 56 (93.3%) did not ( Table 1 ). The procedure of quinine intramuscular administration was correctly performed in three out of six cases observed. The other three procedures (quinine IV, health education to outpatients and health education to inpatients) were conducted in an unsatisfactory manner in the majority of the observed cases.
Exit interviews
The exit interview results revealed that all the three questions regarding the home treatment (amount, frequency and duration of the drugs to be taken) were correctly answered by >80% of the patients/ caretakers. On the other hand, the correct responses were <40% for all the question items regarding follow-up after treatment. The insecticide-treated net was mentioned by 48.3% of the respondents as a primary preventive measure of malaria (Table 2) .
Discussion
Good nursing care of patients, particularly of those with severe malaria, is of vital importance [6] . The study results revealed weak areas of nurses in the management of malaria patients.
It appeared from the performance observation that nurses' performance in the management of malaria patients was not satisfactory. Above all, the critical area that requires improvement is the quinine IV dosage calculation. When preparing and administering the quinine IV solution especially for children, nurses are required to do calculations in the three steps indicated in Table 3 , which apparently is the biggest challenge for them [7] . The exit survey results imply that majority of nurses did not provide sufficient instructions to the patients or caretakers on the follow-up after the treatment.
In order to improve the performance of the nurses, a training programme targeted to the identified weak areas is recommended. At the same time, in order to supplement the lack of calculation skills in nurses, a ready-made table that indicates the dosage figures of quinine IV administration could be developed and provided to health facilities as a working aid for nurses. Such a dosage table, other than that of quinine IM administration, had not been available in the national guideline or elsewhere by the time this study was conducted (but later developed and added to the new national guideline). In addition, a working aid for health education to malaria patients was not available at all in any of the health facilities visited. Provision of a wall chart indicating health education topics to be covered could also be an option to supplement the training. Several randomized trials indicate the clinical efficacy of rectal artesunate and rectal quinine is superior to the intravenous quinine in treatment of severe malaria [8] [9] [10] . Obviously, dosage routes other than the intravenous require less calculation skills and they might be considered as an alternative solution.
The study attempted to assess the performance of nurses from all the possible aspects involved in malaria case management; however, some of the important areas such as identification of general danger signs, management of hypoglycaemia and management of anaemia could not be covered due to the practicability of collecting data within the scope of this study [6] . Further research is needed to identify necessary interventions in those areas. 
